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Sir: 

L Naoto MATSUKAWA, declare the following: 

I received my degree of MA. in 1997 &o;n Okayams University, Faculty of Engineering, 
Department of Applied Chemistry. 

J joined Mitsui Petrochemical Industries (now Mitsui Chemicals, Inc.) is 1997. 

Since 1998, 1 have been an olefin polymerization catalysis researcher at Sodegaura 
research center. 

I am one of the Inventors of the present invention. 

I have read and -understand the Office Action, dated March 23> 2007 and the reference 
cited therein to Malm berg et al. {Mscromolectries, I99S, Vol 31, pages 8448-8454). 

Currently, claim I recites that the inventive ethylene (co) polymer (Al) which is either 
an ethylene homopo'ymer or a copolymer of ethylene and an a~o!eiln of 4 to 20 carbon atoms, 
comprises the following Features: (lv A i)'the number of branches having a length equivalent to 



•' I use herds, the nuinbebg of the Features ss us«d in the claisas. 
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that of hexyi or longer measured by l3 C-NMR is less than OA per 1,000 of carbon atoms, and (v AJ ) 
the intrinsic viscosity [rfj in di/g measured at 135"C m deeaiin and the nsek flow rale MFR m 
g/10 initiates measured under 2.16 kg load at 190°C satisfy the following relations: 

[til > ) M x MFR* 193 when MFR < 1, and 

[r>] > 1 .85 x MFR" 0 "' 3 when MFR > 1 . 

I have performed the following experbient(s) to deiennbe that none of ths polymers of 
Mairsberg et al. have this combination of Features (w A i) and (v A i). 

Sample BS is discussed et page 8450, 2 s0 cohsmn, lines 5*6 from bottom of Malmberg et 
ah, and is the only example whereir* the amount of branching is described, Accordingly, it is my 
opinion thai only Sample B5 of Maimberg et al. could meet the branching Feature (sv A j) of claim 
L 

1 now describe the process I used for repeating Sample B5 of Malmberg et al and report 
that Sample B5 does not meet the M£R arsd intrinsic viscosity [rj relationship described in 
Feature (v Ai ) of claim I. The experiments disclosed herein were performed by me or under my 
direct .supervision. 

Sample B5 disclosed in Malmberg et al. has been essentially repeated according to the 
description of Mahsberg et al, which i$ as follows; 

Polymerization method: solution polymerization 
Solvent: Toluene 800ml 
Ethylene partial pressure: 1 bar 

Catalyst: Ethylene bis indertyi zirconium dichleride (Not supported, dissolved in Toluene) 
Co-catalyst: Methyl Alumcxane (MAO) 
CoiuoaoEtter: none 
Hydrogen; not added 
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Sample 


Catalyst: 
mM 


Co- 

caiaivst: 
jxM' 


Ethylene 
Flow rate: 
L/hr 


Polymeriaation 
Temperature: 


Polymcrizatioa 1 Yield: g 
Time: ruin, j 


Run#l 


0.0008 


4.0 


100 


SO 


5 j 6,51 


Run #2 


0.0008 


4.0 


100 


80 


5 | 6.84 



Table 2 t Pfeysieal Properties 0f Polymer Obt&ised 



Sampje 


Mo 


Mw 


Mw/Ma 


WW 


, MIR 


i n 


Run #1 


332 x IQ 4 


6.68 x 10* 


2.0 


1.44 


1.70 


i 1.652 


Run #2 


3.45 xlO 5 


6.87 x 10* 


2.0 


1.52 


L09 


j 1.816 



~H - 1.85 xMFR -Trr ' T 



Equipment: Gel Permeatics Cbranwtograph, Product of Waters Corporation 
AlHance GPC 2000 series 

Measurement condition: 

Column: Product of Tosoh Corporation 

TSKgel GMH6-HTX2 + TSKgel GMH6-MTX2 

(Column size; 7.5 mm LP, x 30 mm) 
Column Temperature: 140°C 

Mobile phase: O-diehiorobsnzene [contaioisg 0.025% of BHT (Butyl Hydroxy Toluene)} 

Detector: differential lefiractometer 

Flow rate: I mlJmin. 

Concentration at testing: 0,15% (W/V) 

Injection volume: 590jJu 

Time interval of sampling: I sec. 

Calibration sample: mono-dispersed polystyrene (product of Tosoh Corporation) 

CoBdlSioa of MFR measMremg&t 
2. 16 Kg load at i90°C 

Coadstiioo oi \t\] m m&t ireme&t 
Measured in deo&lin at 135°C 
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CQmmerxis/Cqndmipm Based <ya Experfmeatel Results 



As shown in Table 2, the MFR, and intrinsic viscosity [nl relationship described in 
Feature (v A i) of daim 1 is not satisfied, i.e,, Sample B5 of Malmberg st al, does not meat the 
requirement of fa] > 1.85 x MFR -0 " 213 when MFR > L 

I am aware that the polymerization time used herein is different from that described for 
the sample disclosed in Maimberg et a!. Specifically, the polymerization time of the experiment 
(5 minutes) is different from that of Mains berg et aL (60 minutes). However, for the following 
technical reasons, it Is my opinion that the difference in polymerization time would set 
significantly affect the ratio of intrinsic viscosity [nj and MFR* 0 ' 233 . 

The polymer of Maimberg ei aL is obtained by polymerizing olefins using a rrietallocene 
catalyst. "The mechanism of the olefin polymerization is called an addition polymerization. The 
mechanism is described in "Chemistry of polymer synthesis." revised version (published by 
KAGAKUD03IN in March 1 , 1989, 1 1th impression of the second edition), a copy of which is 
attached hereto for the Examiner's convenience. The relevant part (page-s 33 to 34} of which is 
translated to English as follows. 

Among these reactions addition polymerization and polycondensation have been 
studied from long ago, and it is believed that addition polymerization and 
polycondensaiion proceed with chain reaction and stepwise reaction, respectively. .„ 

Chain reaction and stepwise reaction have essentially different poi^erizatioft 
mechanisms. 

Generally, chain reaction comprise following 4 primary reactions; 

Initiation that generates unstable chain carrier, 

propagation in which chain carrier react in cascade, 

termination in which propagation is tennlnated, and chain transfer reaction. 

Supposing that M stands for monomer, P stands for polymer, and A stands for 
substance that can cause chain transfer reaction; each reaction can be described as 
follows: 

Initiation; M~*M* 

Propagation: Mn — * Mn* 

Termination: Mn P 

Chain transfer; Mh*-*-A ~* P + A* 

wherein Mn* is the chain carrier and any of radical, anion or cation. Among these 
primary reactions. Initiation is the slowest one, and once a chain carrier is generated, 
propagation occurs immediately. 
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Generally, when poI>Taerization proceeds with chain reaction, average molecular 
weight of the resultant polymer is constant as in figure 2-1 1 regardless of time of reaction. 
To the contrary, in stepwise reaction functional group react ccnsecutively to form 
polymer. TTiere are no unstable intermediates such as chain carrier ie the reaction, and 
average molecular weight of the polymer increase with time of reaction as in Sgtire 2-1 , 



[caation] 

Relation between average molecular weight of the polymer and time of reaction for chain 

reaction and stepwise reaction 
[Y-axis] 

average molecular weight of polymer 
[X-axis] 

time of polymerization reaction 

This teaching can be summarized follows. 

With respect to polymerization, there are chairs reactions md stepwise reactions. Irs the 
case of addition polymerization, the reaction proceeds with chain reaction. The average 
molecular weight Is constant regardless of polymerization time. 

So the polymer properties such as MFR and intrinsic viscosity, which are closely related 
to the molecular weight of a polymer, are sot expected to change with time. As such, it is my 
opinion that the difference in polymerization time between Sample B5 of Malmberg et al. and 



the polymerization time reported herein would act significantly affect the ratio of intrinsic 
viscosity fa] and MFR"" 1 *. 



Figure 2-1 
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In a separate matter, the Examiner expressed dmng the recast Interview with my 
representative. Dr. Dahlea, that the ratio of catalyst to cocatalyst is an important variable. The 
Examiner is aware that Mahaberg et si. da not disclose the ratio of catalyst/eoeatalyst. The 
Examiner is concerned that the catalyst/cocatalyst ratio affects the MFR and intrinsic viscosity 
[r L ] of the Sample BS. I respectfully disagree with me Examiner. 

Fttst. if the ratio of catalyst/co-cat&lyst greatly aftecis the properties of the polymer 
produced, then it makes sense that Mahnberg et al. have not placed into possession of the public 
the polymer of Sample 85. In other words, based on this logic, if the ratio is not disclosed, then 
Sample B5 of Mahnberg et al. could not be reproduced. 

Sacond, I conducted the experiments to show that Sample B5 does not satisfy the 
equation regarding MFR and [rj] of the present claim, believing that the effect of the co- 
cat&lyst/tataiyst ratio is small. Jx is my opinion that the experiments described hereia are 
sufficient to show that the Sample B5 does not satisfy the relation of the claim regarding MFR 
and [nl 

It is my opsnioa that since the polymerization conditions are not disclosed in Malmberg et 
al, it is logical to assume that the polymerization coJiditloris are in the normal range that one 
skilled in the art would select. As such, there is not a big difference between the polymerization 
conditions of the experiments described herein and that ofMalmberget al 

In conclusion, it is my opinion that none of the polymers of Mataherg et gl have the 
inventive combination of Features (iv A i) and (Vai>- 
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I hereby declare that all statements mmc herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge tbst wilifui false statements and the like so made are 
punishable by fee or imprisonment, or both, under Section 1001 of Thie 18 of the Unired States 
Code and that such wHlfyJ false statements may jeopardize the validity of the application or any 
patent issued thereon. 





Naoto Matsukawa 



Attached: "Chemistry of polymer synthesis," revised version (published by 
KAGAKiJDOJIN in March t, 1989, ilth impression of the second edition). 
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